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(54) METHOD FOR FABRICATING STTM CELL 
(57) Abstract: 

PURPOSE: A method for fabricating an STTM(Scalable Two Transistor 
Memory) cell is provided to fabricate the STTM cell within an area of a 
small unit cell as much as 4F2 where F width of a data line or a write 
line and the minimum design rule corresponding to a gap 
therebetween. b-b' 

CONSTITUTION: The first gate dielectric layer(11), the first conductive 
layer(12), a plurality of tunnel junction barrier, and the second doped 
semiconductor layer(14) are formed on a semiconductor substrate 

(10) . A CMP(Chemical Mechanical Polishing) barrier is formed thereon. 
A mesh pattern is formed by etching the CMP barrier, the second 
doped semiconductor layer(14), the tunnel junction barriers, the first conductive layer(12), and the first gate dielecric layer 

(11) . The first insulating layer(23) is formed thereon. The third conductive layer and a capping layer(32) are formed on a 
whole surface of the above structure. A plurality of data lines(33) are formed by performing an etch process. An etch stop 
layer(51) is formed on the whole surface of the above structure. The second insulating layer(52) is formed on the etch stop 
layer(51). The second gate dielectric layer is formed by depositing an insulating layer(61 ) on the whole surface of the above 
structure. A plurality of write lines(71) are formed by performing a damascene process. 
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B-B 1 




E 1S A^ISt!- 2?H£J MSXI^EI ?|2|(STTMj scalable two transistor memory) ?H^fE 

Old. 

E 25 a U AIAIOIIOII CO-SI- BKSPIB £HH tt£2| Ei^D StKMTJ; multiple tunnel 

junction) §«g O^y^hXn S ttE-a«9 "S!ft.SCHS SCH^S B^EOfQ. 

E 3a^ a ^S°j ^ 6IAI0HH C1>E> ! MS*I(>+»5U£ :£ArME| £1(21)1 ttgffl- 

Oil SI (mesh) IS ^EHM ?|2j g CH&ilO|2| ^£3°! SSEOIP-. 

E 3b3 E 3a2J C-C'Ofl CCfEF ^loHS DilHEl fl| CH&i|0|2J EfHSOID. 

E 4a£ a gfgoj gj «IA|0fl0fl CP-El QIOIEh EI2!«(33)B *<2S* EhiSBI fl| Oi&ilOI°J ¥^3°' 8 
SEOICh 

E 4b~ E 4a£J A-A ' g CQ-Ef- £|oHS ?|21 *j Di&i|0|°J BSEOICh 
E 4c~ E 4a°] B-B'g CCJ-E1- ?|uH2 OiEl|0|2J BSEOIQ. 

E a e^oj g gAIOJM [Q-EI- LilOiEF Er£JM(33) AFOIOfl HIME}£!g(45)M SStl" »21 713 gj 
OiaiO|°J SSEOILh 

E 5bfe E 5a2J A-A' Oil CKF WIS 013)01 2| c^sOIClh. 

E fofe E 5a5J A- A" Oil CD>EF ?|tHS HSESAI, Ef£ll# flt»= 2 Oil H|ME r °J 
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mm ssti- m oiaioisj ei-seoick 
sat^ ^21 7i9» a cnaioi°j e^eoick 

E 7a£ E 5a2] A— A * Oil CCfEr ^loB2 B3ESAI, g g"S2| g 4 l A|01IEH! CKf *£7| Er2i(fll01?iI01M E} 

?imm sswi 22] ^1 si i chehoi^j e^eoip-. 

E E 5a2J B-B'Oil EU-EI- ?|SHS BSESAL "71 BJ-Sl.C^HICH TilQI ^ EF°])Me *ig£r7| 3E| 7|9} 
OiciJ0i2| B3E0IQ. 

E g g ^AINIOil EOEF "71 EfEKfliOITilOl M E|-2!)Mm 4!«t* ^2J 7|2|'i CHcilO|2| ¥ 

E 8b= E 8a2J A- A" Oil CU-E^ ?loH£! BSESAL £71 EffiKHCHHOlE EF2])Mm SSi!" §2| 7|9< 

cnaioisj s-seoiq. 

E 8c^ E 8a2J B-B'W CD-El- SSHS E*S£SAI, £71 ErEKXilCHTOlM EF2])Ms §3^ #2| 7|2j gj 
01310121 BSEOIQ. 

£ 9a^ B ITS2J Bl.flAIDKH CEEh HI2 E^SS SJESI#n4) 91 Hr^Ej E1S Stt 3§*ll<13)2| 2*! 
Aizv go| },o< a CHaiOl Si 3 ^2 ±Arl2| EfSEOIQ. 

E 9b~ a gj-go, g tfAIMOO CDEr 92 E^S£! &EH«(14) S Q^2J Ely BftT 5|M(13)S| 3*! 

^ 7isi 3 oiaioi s a ?s ±ArMEi ebeoiq. 

£ SS£ ff£M ±AF2j 73I5S-BEHI Wit} 37|2| 7|9j gj 01 £1101 Si H SIS 

21 sei- 2101 a. 

□IS (DRAM) ^Afe M£B(SRAH) ±*B|- DS 7|9| ±JtmW HBrOI USSjtPr 7fe?+ ?rAI ■ 

LK 71 9} S!1£*E12| ±rSSS, LH^ £fs S 2I¥^¥E1 gJAFE|= Iffir SArMOil 2|*H g^fe i= 
M CHI E1 [Hi 7I2J3KM i»2J §^7F S^EIOigCHI C&Eh 3iE|^ TcISS! SoUi °Xm^ SOI 
OIQfl CU-Eh 3EitT ±7,m?l 71^ l|£ 7|2j ^Oil Tags L1I0IEH SAieh7l ?|Sh01 gStJ- EIEQ]£I 
fi^LF. CQEI-Ai, CH7I ^fHOilAiZE^E S^^S7h §71*0. 

OI2fe O-STiL MEH^I WIS El ^XFM E^ EEPROM ±XIW= 71^ >JCHI TilS-E! UIOIMM SmtJl m\0\ 

mm eie&s!^iaii ebjy zt= ?>^q. 3eilk mm\ chieei^a^ m^zi §§s 71^ 

am ES3SA|7|~ Oil ^CH^i^S 21 AI2.HDI ^EIHS H ^CHSj£! ^ ^Ail^ Al^g ?Htf§PI 
7F OUHDfe SOICh. OlDii MEH^l Dil EEI iAj-BJ 719; ^H^(^I) E^ ^7|A|7|7| ^|tH 

Ai^ fes SSTOI ^SuFQ. ^71 Si =^-01 ^Al£l^ 7^HAI= ^ ^711- Aht^o^ 

01^013 El^il Bi-gg WuWgjCK OIEISf ±7\ a S.4=7h S7HT4 

^ fl»SD. -a^S|©S, ^71 Si ^^3 e J ^^Ej 21^71- Sf ID 6 tltHI EStm OI^CHS El 

§-^#2) 7|feOI ^gSQ. giilR^S, ffllSEI 4^SM 5>^Q. 

[CfEhAL CIS Si MEH^I IHISEIiTra S^SSl S^S AISS-7|fi| SOI fi^EIH SO. DAI 
s^HAi, SAIZ.^ LilQIEF °AL ^ ^^v, Hd^lS Si g^ESh &SEICH ^^7fe^ 

71^ 3>= B^Ej-fl 71^^011 [Ht-M'fi^OI fi^tlH SiQK ^7fe^ 27HEJ M?HX|^Ei 7|9j 
^(scalable two transistor menory eel I; STTM cell)0|El-2 MEI^~ OEith AHSS" 7|2| ^0| 
U3JWS(Nakazato) €Oil EJ^H flojgj U h SiQCIEDM 97. pp. 179-182 Si DRW) 395. 952, 6922 
UDWS ^7! AH^g iAFM ^¥ SA^Ar 71 2| (planar localized electron device memory; 

pledm) ^oiEhu v^mn siQ. oi 7i si umwg, feTS S^^S Si HS^EEJ m*j 

M ?>^LK Ett, 01 7|9j m^r 371^^^ UmZ* 7|9j iEf 7rA|ES CHI £i CHI CH^t LH^OI ^ 

^orlli d2 CH SToEJ HICS/N bl)7h £2H£ 0|^(gain)0| ^Q. O|0|| Q*HDI, 0| 7|9j ^3 *h ?Ha . 
OiOi! 2J§J- IS SiOl ^CHIAI g^fe SAr E^U iAr'OIH, 7ISEJ 4'EI? 7I^# Al-^hOI THi 

E IS a«5!E! STTM ^Ej 7H^E0IQ. »7| STTM S7I E^ 2|A1I^ M?HAi^E1ErH t?6l 
M?HA|^E1(1)£K ^71 ehhxi^eIEKEI ^^315 ^2«AI^Ei(2)M itithQ. £71 {^^ EgH^A 

E1(1)~ 7|B^^^ 7i9j ^EJ ^MEIAI oF^ ^ TIIOIM, UIMEF2ICHI uH&5|-= 

(S) 9?^§ Sh£ EEilEJ, Si SAI S?| E^ 2*rM 3>= 2Ali!(6)2J tfe ±2l±£. Ol^Oi 

3 #^2J E^ M2HAI^E10IQK ^7 1 ^3|h E2HAI^E1(2)^ ^7| MSH«dEK1)2| ^SEIAI i 
E "CJ*2| Eia SWMTJ; multiple tunnel junction) ^2x-02K ^71 Eftl'SS 

X-IICH^IOIM ErE](X) ^^ h M UrSAi ^71 MTJ S« ^5391 Si £7 1 ^£E|A| irEEJ =«M ^Oil 
XiiCH>1IO|E£K QIOIEI- Eh°!(Y)Ei 5 r 3A1 MTJ ^ix-||EJ ^ g^jj, g^j^og 2 ^£ f 

5t^t)CK ^7 1 ^rSEIAI biE~ Eti" ^71 ^^3^ ^ 5 JjAI^Ej(2)2j EEII2! ^%*W 
t*Q. ^7{ =S3B ^^HA|^Ei(2)^ 7|s?*o£ sa.oj -o^qie E^ M^HAI^H #M ^l^ ^ 
Ma M2HAI^EiOIIIK 

±^7| SECHIA1, ^7| CIIOI^ Er2i(Y)0|| QIOIEt S&OI 217^11, ^> v 7| ii7| (XOOITOOI M ) Er°i(X)Oil ±b7| 
S£T. ^ aaoi °J7hBD. DIM CD-EL ^71 UOIEf Ef2!(V) Si 4 k 7l ^SEIAI irE AhOlEJ § 
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^ £0I7F a^EICH #71 MTJ §^ ?2SS ^£oF= #SH3 Ei^U 2^7F H^Q. 

£5, £91 ^MEIXI JxEOfl 2§[#(2aH E= §SS)0| 015 ESS ™tm= #71 2!£ 

M?HXI^Ei(1)^ etUIZiQ. Wli 13, £71 ±MEIX| inEOil SttMOl TelSEIH £\?| *!!£ 

M2HXI±E1(1)7F NWS MeWI^E' S^OL £71 3£ MSX|±EI(i )2| g^SerS otoj g^&tog 
§?BD. £91 STTM *|EJ **7I =a]^l EH1EEI ±JM BluFOI ^71 SSTM AF^uiOl iT£l 

4= 2JP. 01^ #71 ±MEIX| irEM ^HEIfe 2*fg0| £71 DIOIEf Et3(V)2F 0F&E1 £71 ^7|(3CH7fl 
OIM) EFS(X)(HI oj^ xilGHEPI [IISOID. 

£71 STTM 1 LHOil £93 lliiOIEFe SU>lLH7i £|oHAi£, #71 **7I (X1ICH 71101 M) Bh°i (X)CHI &7| SSI . 
37ieHl, £71 2X1 Ef£j(G)(HI Sjgf 2!7F*J-CF. QgCHL £71 S£ EF3(S)§ mt\0\ j°:M= 3 

S*|g^71(EA|SW S*s)7F Ba*!0. 01 3^011, -£71 £!!£ M^Xl^Ei (1 )2J S^STOI £71 g 
71 S^SQ £H3, -£71 £t!£E^(S)01i^ 2^71- hMXI S^CF. 3E1LK £"7 1 *!!£ MHHX|±E|(1 )2J 
S^ESOI £-71 ^71 E^SCF ^£3, £71 *!!£ EF3(S)§ fSFOI 2S7I- 

##£!" STTM gJCHIAl, -£7| ^MEjXI iE£ PS £JEJ ^MEIXI EEEFS &EI §3Mi#Dij 2|§B &2SI 
MEWS3P. ^, £-71 ^ME|X| h:E= ^2 ft! ^MISCF. CCFEFAj, £7! ^712^1 #71 ^712 
□ 1£! fefc 2^(H'L -£-71 71^ mm EIEE1I3AI1 HR7F £Q. Cf€ £71 ^71 EFEI^ £71 £« 

£ E2HX|^EiM mO\t[= M\ ^71 EFEQF £71 EMUS M£HX|±E1M XUCHuF^ 7312 ^71 EF3EM ^ 
Ell SICK 01 S^tHL £-71 ^7ig&0| £91 S7I22S1F TIEJ ^i^XIEFE, #7i ^7|gSf §y 
#7|.EMIHH M2HX|^E1^ §j£E| XI S^CF. CCFEFAI, £7 1 DISS'S #7! SJ7I3S" AfO|2J xFOIOil 
2KHI2J0I £71 71^1 mm E|EEII£|Ai7i^ 5101 £^E|X| SfeQF. 

#s£J UfSf ITOL PB ii£ 27H2J *IICHEF31(^7|EF°J a HIME^j)CHI °JoH EJ3DL Ef^l 

STTM 1^ 37H2J Si!OiE>3m(H|ME>3, ^7|Ef£j §!■ DIIOIEh BF°J)0il SJtH ^^tJD. CDEFA1, STTM ±A1-2J 
S^IEl S7W5I7I W*K« m CHEHIOI S^, QIOIP EE!°J S! HIMEFBi^J SBjMtJ- 

HHxi7h xi^h^ fl=?aa. £ev, a«s a in» lhchiai him ef^m ^ aoia Eramtw chw abss 

S (column) CHEai£ g-^IOI XI fl^SD. 

M % h S0| OI^HAI- efe 71^3 4F" SS ^.E^IS 23 LH CHI STTM a§ "fll£W= g-B§ 73IS 

DP 2iP. 0171 Ai, 'F'^ LilOIEF EF°' E^ ^71 E^ISJ ^ 3EIH 3.m AhO|2J ^CHI £Eu^ 5| 
± PWSJ #(514: H7l)g BJDItlCK e BTSM CQ-5 «53S2| ^Ai S Xil^ggEJ 01 Ei & 

«IM0flA|2| 53 g&^a t^lJII ^ Mi^J ^ E -^ 3 ^1 =3(HIA1 3§ Ol^Ei ?>Ei 

flMSD. Vfl, 73ISSS2J SA|~ B9I 3SAIZH1 Bef&PI 91ft KM 71^} fl| a ^Hff 
AIM Xil5^F7l ?lt!- WASL^ flfllEIOiaD. 

£71 71^3 2ffl|# 01^71 $\tm t B % h SEJ df&SIt!" 4'AIOliS 4F~ 2\ m± E^ll 33 LH Oil STTM -a 
1 Xil£ftF7| £lti- XF7IS1 ^AIM Xil^Q. 017IA1, "F'S Si L|Ah3 ff , ^ QIOIEF EE!S E 
& ^7|Eh°JM2J ^ a/c£^ 3| AhOIEJ UEI-3P. £^71 STTM uHJ-BJ fll£ ebhxI^E1(uF¥ 

M2HA|^E1) a oH-F^ M2HXI^Ei(£-^ M^XI^Ei)^ ^£^!Q. £-71 E^HS M?HXI^E^£ 

¥ M?HA|^E-|)^ £ h 7l *!!£ M?HA|^EiEJ ^71101^ aj^j o|.^ q^oj g^(MTJ) §^ =?2.tm 

?>^P. B &S£| UUfSjSI ^AIWICHI [E9-, STTM ^EJ Sl^SgOl BI5SIIK 

B sotHIAi. £71 MTJ ^?5aiE| g «HE^M 13#ME1 2*0 E^ g CVD S§7I## 

AFg^FOl ^£^ h 4= SiECH, OlElt*" CVD ^E|^ gEI5 d"S^ ^EIE ^AIUOIMEF 

OIE^, g^th^ g^Sm, E^ 3 0121 E] 7fetf SS^EJ 7F^oWi 3^Q. £71 

M2HX|^E-|EJ °f S~ 711 DIM 13^S CVD S§0il EJoH E^ g*^! P#EJ 

5i^F7)U E^ ggg g CVD SgEj ZEtJOfl EJtH Q#EJ St,^- 4^E SP. 

£71^ bdFEh g-OL B S2EI ^AlCfflE] ^Ml ^H^uF7I ^FDI 01 El SSE^IOflAi S!3ti" 53 B 

^(SBE)l- Xllgftfe 30IEF. Hf&2!H> g ^AlffllOilAi, 4'EIE# £&il ^E]AF01E5| E^ 

MEIAFOIE^-1 S£ftF01 ^£EF°!M E^ LilOIEF EF3MEJ Alt> h M Sl^tFAI^Q. 

b irsoii ^oH sisei^ ^issgg 7i^ a ofuef ?aas &xmm ^aioji ^£uf^ ssoidi, 

01 CHI CU-Bh SXII E^IM S"4:AI?|0) MZ&?m ^§Q, MaXI^Ei^F ^ ^XFMM MliWE 'Ma 
x|# ^£bF^ £-71 e2°-S xH°^ S§, HEIH ^^/EEil3 S TilOlM S^M « 



OlE-ltJ" B 5*SE| B BS2J Bf&^*[ flAIDIL ^i-||3EM HIM El-El, LUOIEF EF3 S ?4EEf£j 

(^7|E13)M 37HEJ XIIOIEfEim^ ^ STTM ij CHEIIOI^ ^lE^CHI EJtll ^fjEIDI, £71 ^ 

71 2j ^ (STTM SOS 3^ M^XI^EI a H AM 3#^! £^ M?HA|^Eie 01 SBJg 

a y^e 71 EM fllgSfe E^IEK 

£71 7ie £-CHI XIII 711 01 M S£^fe 

£-71 7311 TilOlM m\ W ES^m S*fu^ >:MEIXI kEl ^£u^ 

£71 ^MEIXI inE £0il S.^ "HE^M 3ffe Sf-EISIF g y JjE^M ^ -§35|.# 9^0F7I3A1 
oFCfl EF^SJ Eiyg^MTJ) W£ftF^ E^IEK 

£-71 MTJ £0il B12 ESSM S^KH £-^ M!HAI^E1EJ ^E^## ^£^fe E^ISh 



22^4 



^2002-0096809 



£71 7312 ES^, £71 MTJ 3*4*, £71 31 ESS}-, £71 31 TflQIS gaijsf, 3 £91 7151 QZttl 
D| a^ 7H o| fl ^ EH2J EBtixl ^XhMEl S^mI Sgofe 3312b 

£71 M2!fl LHEHI 31 »S9|SS Ol^OiS ***»2| g *jEH2j j&»BE|3»» «£Sfe 3?ll2h 

£91 12M £011 7H13 £33*23 Ol^OiS LHIOIBh EI3BS *<£ofe H3|2h 

£91 7I52J 5301 kH [IB DOT £71 HIOIEh Eh3g AHDI2J £71 32 £a*h MTJ 1111 ES^ 

gj 31 «0|M Sa*5» 4^f01 £91 iTJgEI^S AK3I0D y*2* StStt H^MMg «Tg*l& 
SJI2K, 

£71 in^S 715<HI M£SS *"H*IOI £91 £91 oF^ MBJa±H2| £2±/EE||3 

£9| 3^1 LHOil £9| ysj^ rott bHME(3Sg «£Sh£ 3*1 2h 
£9| 23 £0il 32 13 em «£ofe 

£91 7:112 §S^£0)| T^ICMTilOlM E^M2J BStttS 5Sc1IX|±M HH^M S£t|~ B?U2L 

£91 x*jI|- gtHtl" B»F2S AJS 0|§o^ 7|2| *jg2J £^ S Oil AhOISJ £9| 32 SS^g 2^ 
Ajz^joi 371^ B*I2K 

£7| i^aiXI^M IBSS HlWfS E^i2K . 

£7| MTJ 9q«2| £0fl 32 >U0|M SSSfe EWI2K 

£71 1H}#2J 23 £0fl 34 ES5jg ^£of= 

£9| 34 ES5|m tf*9[7fl^ 3DKCMP) ££ Ollxl^ B€>fiAI?|0| 9I£E£jn ^£0^ 3 

Till 5t!tO. 

B 0321 OS ^SOil E&sg, £9| 7I5S £EI5 715, £EI5 7H=tK& 715, £E|E SI fi'BIB 
□feOI »a£ 715, fiEIS-S ^EI5 >1I^DFh 3WOIE7I *BII£ 715, S 011^20101 

(SOI; silicon on insulator) 7I5SS 2^3 Ofc *RJB 4* SO. £71 31 7H0IS SaHSfg l5 LH 
XI 100A2J <=J}jj§ 2fe £EI£ ^tRIOID. £91 ^SEIXI ii£i ^£Sfe 31 ES^s sICHtj- 5000 A 
2| ^JJIIM .gfe E^S^I B!£«|*0IQ. £91 £^ M2HX|^Ei2] :£2±#g S£Sfe 32 ES^ 3A| 
SICHtt 5000 A 2| ^3)ilM £fe E^SE! BffiSISQICh £71 ^MElXl kE ^ £91 £^ e sh XI ±Ei 2J i 
4«EI5#, /HI^Dhs^, ^EIS 7i|SDfe# g 4'EI= TflMDh^ ?hHHDIE#^S Ol^OiS 
H ^^fe! ii§£^ ^££0. £91 MTJ g-^S^ 1000 A OlthSJ ^DilM 2 eV Sj 
Ei«e ^Ei-IlM ^ 100 A 0luh2J =]JIIM 5>H 10 eV MLh ^ !HEid# ^ ^3^ v # IS LH XI 
IQil HIDE ^#A|?|D1 ^£t.O. £91 MTJ £^## ^£oF7l ?l^ £91 ^E^|#£^ AI-gEI^ 
3E'$=M fiEIS,. E°=M ^EIE, >il^Qhs, 4»E|^ Til^Q^ ^ ^EIE Til^OFs 7ftll-0IE^ 01^01 
g g 3§ Of^.tfLI-OICK £71 MTJ e.h£a*S 3 ^2J §sr 2|S2| g§£EH7F d|§ 

1 E^ DSSS SOI^ ^E S£| «K»Af £91 ^SEIXI kE# £^l SSSQ. £71 &EX-HSS ^£ 
tlZ 01 AFgEI^ aSSJ3 SE- SSI^ 300-C LH XI 900X01 th £71 MTJ S^SS S£^h7| £71 
ggsj-og AF^EI^ MIS 4'EIE t^M. ^E|^ §SfM, 4' El 5 ^AIUOIMEI-OIE, ^ti(^± 
US i!"SW(Hf 0,'), XI^Lie tHHCZrOJ E^ ^Dle ilSHCAbOt) S), S 3^- SSHi(tt9ai& 
img(AIN) M)£ 01^015 ^ 5§ Oi^ oOOICK 

B OS2J E €}E mm\ [^3, £71 M?HX|±Ei2J ^^#3 £91 32 ES^ £0il ' 

»S| 3DKCMP; chemical mechanical pol ishing) 73X1 a» §*r&Lh. £71 CMP XjXi°^ S£ 4 l E|5 S 

Sh°KSiN)Svog «Se!CK 

£91 y§ £0il UHl^l £91 7|2j AFOKHI ^?H2J e?!!xI 4rX^E| S^MS S£^F7| B OS 
2] E mSQil [Q-sg, £91 CMP X|X|°H 3X1 qz&\0\ CLP XIXI^ EH@e ^£t!Ch. £91 CMP XI 
X|9| £71 32 E3St, £71 MTJ. £71 31 iSSfi £71 31 TilOlM ^2xi|2, h S £71 71 

5# ^!^K)i ^^PH2J MSSxl S^gg USSfe S3 ^ O^H t>Q. DSIHL £91 MSIfl 

S^M^ ^E|^ tttmit g^oj gg^og £71 31 SS^S CMP ^§Qil 2J^H g 

&2I-EI01 £9! 7I52J 23^ IBtl" 521 3>SQ. 0101 Ms £71 CMP XI X|^ im^ 371EIH, £71 3 
1 §3^ S! £91 32 E32| £CHI 33 E2j^0j ^£^!CK £71 33 E2^ H^ES E^S^! MEI^ 
.Eie^, MEIAIOIE^ E^ 3^5|-og 

B i^°J E QE mm\ CP-^3, £71 33 ES^g ^£§h7l 2! (HI £91 32 E2^ £2] XhS^SM 
371UI-7I S|o|€| ^iq^3 A-il'S SS 01 4SAI1' 4= SO. 

B s h S2| E EhE on [|}S3, £71 33 ES^ £011 ?HS^M ^£^ h 4= SiQ. £71 JH!^o£ Ah 
§EI^ M§S #£ 4'EI^ §5H0O. AR2/^2J- .^Sg AtgSKH £71 71521 5301 k^l LIU JOT 
£71 JHHSf, 33 ES5t, 32 E3^, MTJ 31 E22[ a 31 ?fl0| e :ggas|S -»aiS ^I^F 

01 £91 SSEH2J £71 Ma^.^XlMEl S^tf Ami Oil £91 y^jU- StS^ «£*0. £71 

32 E25| §» 3 0hSH2i §g5jf2 gj\ 3HB^m ^ 0f^3S kmt[D\ S^^^Q. 01 Oil C0EK 
XF7IS!£! ^^§§2| 32ft ^ 2iQ. 

B OS2J E CU ^SOfl CCFM3, £71 ixsS 7I5(HI g^SM ^S§F7| 21 CHI £91 £^ 7\\ • 

oim ^saiHK^., 32 TiioiM saasf)2i t[^m ssto. £7i 32 tuoim saasr°j ti-^s 1 

t^Hj- E= £71 ^^S^g ^^h^ a4=21 !3SI 2ttHjog .tj^tO. £"71 32 7||0|M SSl^ 
§^S}-g g^f^-o^ 0|°^ £91 MTJ S! £71 QIOIEf EF3# AH3I2J. £71 715 53 

01 ^!2|E|^ S3 ^ ^£# XISoh7l ?ltfOID. 
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% SS 1 A8S 311 B^WRTO'WSfiHH SMHFUUg SI I 



71 MTJ §^#2J S-Oil #71 SI2 HOIS 83HBJ2I #J?i2fg 2 CHI #71 £90149 JBPfcr 

«^is vya wj^rsjii^ ara^sn sea 

e a §schi eihb, #7i H2 TiioiM saa^s 0921 asasraiQ. 01 cwsi.va? 

Til 01 M 7311 ES'Sf, MTJ ES^ 9! CMP fiXl^g .»Bil£ SSol- 




#71 lUfM #0! £3^§ 3702K 

#71 CMOS ±Xt#2| i2^/Eai°! S^s SSofc 5H*!Q. 




0m, ttSESVBl S 81^21 HBSiy £A|01IMg #dlo1 £S5h7|S t^Q. 3E1L r , H IT 

wupusem wmsms ?m?ym& w*&w 

i>WM% ih.^££?&S™ ^ °~ a - saM saM SB * §i5!ss 

£ BTSOIAI, -S&'OIEfe S'Dlfe fiS^IM 2WI Sfe BBS? £S§ 2IQISKQ, '^STOIEfe gOIS: 

«ICH7fl0|M Er°": ^71 E r °! ?J5 EE! 
H|MEh°J: 8|7| E r °j Efc *»g Er2! 

= S3fS EEjxi^a: £71 MgHXI^EI E= #¥ £9R*£i 

fi HSSI UtEHtt -flAIOHM/d. STTM(scalable two transistor memory) «S2| #^ 01E17OT2J 
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LIE S-a^S HI2S 4 2iCK #71 §^ =?2a = S ass» AIS BBOPraAl ^#AI2J El- 

Ely atKmultiple tunnel junction; MTJ) ^ixill SWCh #71 MTJ ^#Sh= #71 

sgs^g bkhmi ^ aa. #71 mtj ^ssiihial #71 &esi#£ #013 bedl #71 ss^m 
□ □ ys oiiuxi sjE2e ?fe mis §#sa. #71 mtj sei^'eis^i- ^bi^ a serai 

AE 9gOh7f3AI «#E! ^# ^SSIOILKOR^W 315, 952, 692s IS). #71 £Ej^ SS-etS 
■EltfHISSMI StSUOKIH ) £Z\?m\M l'SA|?|0| «#lf 4 21SLKDRWH HI 5, 952,6925: §2), 
01 S.§£ Sf 30 A LH73 40 A °] £|CH ^Wll »&Q. H B32| ^S.g g2| »(U£ M§S*2| S! # 

?i mtj ttmm #71 aasra $noi siotai as abioi 7^*j- stws a 

□ILK 

s m »3»ra, bj-ehi7is-(io) #oii hi tiioim saaisKii), an E3s«i2; ahis^, n^nm^ 

#(13; MTJ S H2 ES^CH; £EI5^, TU^Ofe^, gEI5 7H=DI-bS{- E^ *!E|g 7\\ED[u 

mmszm vs e^ss bkhso* »a£ oichai, #71 h2-e$b& eiawu) # 

Oil £EI5 flS^ai- ITS SW7I3IS| 3DKCMP) 7aflStf15)# SStlU. 

#7| BSai3IS(10)2| gEIS, .flBlfi WSDIfc, fe'Elff #?l £EI5 Til^Dfe, £EI5 #SI £ 

E|s >i|20fe 5WOIE 3! 0|±£OK3|(S0l; silicon on insulator)^ 01^012 H 5§ flOIS Dfc t\~ 
UOICh fl£|5 tifttetBI 4* 2J= #7| HI 7110! M SSx-O^dDS 2f 15 LHAI 100A2J =)Jflg g^Q, 
.#71 HI E25{-(12)S 713 ^SEIAl iEi .^f uffi Et!" 3# MS!7a±E<1(1 )2J ¥£?il 
OIM ^VM *JD. #7| H2 E2^(14)£ ^S3S .M2HX|^EK2)^ .^2^ °jl?g tfQ. #71 ESeM 
(12 S H)S £°SS CHS H|gl &Exll#o^ ^ £ o 

IE! D3§ EE= E°SEI b!§l ^Exllgs Til^Dfe^, ^EI? TIISDFh^ 

^'E!^ nEnm ?wmiE^ ^ sack #71 £2^(12 m i4)°j g§#(Q§§ e^ hisi')^ 

Si SgtHlAISJ SEQil 2|g§H3l SgSCK #71 ±£E|X| h:E#(12)S 5|CH 5000 A 2J =]J||1- 

#71 MTJ §^S(13)S feTS 2HE22M ^£x-il# g S "HE251 ^ ^a^# 12 CHS. &^sjo S 
3#A|?|D1 SSt^Q. #71 MTJ §^#(13)£J mil #4^ 2 LHXI 2001 QK #71 MTJ ^3eO(13)2J 
MBJ Ap| bh£j|j=oj g-»^0|(2eV MQ ^§)fiQ ££&M ^ 10 eVMD feT& g^OlM Sfe 

ii^£g S#^fe 201 HUf^tHIK WIM 13, #71 MTJ ^5x11(13)21 13°^ 
5 ^AIUOISEI-OIE^ Aj-sh°t E^ It^^s ^^u&l 100 A 0loh2J ^JHIS ^#§1-^ 201 
H^'oHIK #71 ^SRS &^0Ih oELI§ XISHLI^ tfj^m 

#7| ^ §2^S ^Dlte BfiSfOI- t»S^Q. EtJ", #71 MTJ ^1(13)£J &Exll##°l 3 
^ &EJ!I#, 2E^ES a»-Exj|# g E^SE! ffESII^S .01^0)3 S l 35 d^E! 01^ oHJ-S 
oEL 1000A OluhS] i=lS ^Sul-^ 201 d^oFLK 0t7|A1, #71 ^Efl|#S ^EIS^ TilSOfe^. 
^El^ 7)15DteS^ E~ ^El^ TilSDfe ^lUKJIESreilD. #71 ^E|^^ 300*c S 900*C .AK3JS] ^E 
CHI A-i ^ SiCK ^, 1§#EH7I- HlgS 1 Efe CH§g 4 2iQ. ^^1^^ ShESI^OI 

H[§!' #£H°I S^Oii, #7| &EJil#S ^§1 StS^fe DS§ #€HS 4 S^CK 

4^ nam MTJ ^XK#¥ M2HX|^Ei)ej ±Z± S^BI ^fe #71 M2 E2j^(14)£J 

^1311= 51 EH .5000 A 01 D. #71 CMP 7373^(15) #011 AFSvlQ E 3atH[ SOI 2 UKh SOI sE 

^x^ei s^#(2i)# ths^fe ^ znig s ^#t»a. 

E 3a S! E 3bM &5oFS, #71 CMP 7373^(15), M2 E2!°|(14), MTJ §^S(13), 731 1 E35f(12), a 

xiii TiioiM ssa^(ii)2i a^s s^e(2im 3^^^ ^^na #71 ^Exii7i^(io) #wi 

%to\ a ^H^foi Dil^(rjiesh) ISM S#t!Q. OIQil CCj-EK #71 Dil^l IHS^ 

ai >iioim ss^i^ me, w es^ ib§(e?ss "]-E*ji# hbj, mtj ihs, 32 es^ u 

@(E?!£! ^ESIe EHS) a CMP 7^X1^1 IH@m SftftiCf. TU^HAI, #71 CMP ^Al°l EHSS Oh 
^35 A^gufOI #71 &£j)|7|5(io)^ Aj7^|. a s>^ H oj ^ ^ EH o| ^| s^M(22)^ SStHM- S 
Al CHI &#S^(20)M yStlD. #71 ^ M?l!x! S^M(22)^ SSOilAI ^Eie ^^SF ^ SI1 
gcqav (23) o S a|?JX|H, #71 Tcfll §S^(23)g CMP g&^AI2! QS #71 CMP 73X|°! EHB1 

S «"S2J ^SUF £IS§h01 B y^CHI IK*! BA| B gAilAIM OluHM ESoQ SSh 

7|m7| ?|^> STTM m CHEtlC3|SJ 0|B17hX!^ ^^R^M^J #CH^°i ^S^h7l ?l^l 

E 4a, E'4b a E 4cM §T5oh3, #7| M2 ES^t S||g ^ XF3^F°^ Xil71oh71 ^It!" All 
^AltiCK #71 31Fe°1 29 #(HI X1I3 ES^(31) a ?HS^(32)# ^Bl^ a#t!Q-. #71 a 
3 ES5f(31)§.Il^Eg E^S^i MEI^EI^, MEIAFOIE^- E^ S^^S ^#m h 4 Si^DI, #71 
?HS5K32)g ^EI5 Itl-SIH^ S#o^ 201 H^uhQK #71 9HS^(32) #(HI A|-£!£3M AF^ohOI 
BI2 DICHAL #71 ?HSS«32) S 7313 E2^(31)g E 4a(HI MOIS CH^ 

#71 ^ SEHBJ ^AF^EI g2jM(21) #71 MTJ S^M(34)2J #^M gEISAI #71 y^Sh StStf 

DUO I El- EF°]M(33)# §#tfCh. #71 QilOIEh Ef£]#(33) #0il 5HS^ h IH@g(32)0l 012*1 SSt^Q. 

#7i aoiEf Eras W3)s ais gssm g*5oFD. 

Tfl^tHAI, #71 ShEai"7l5(10)2J 3E30I k^i UOI-A! #71 QIOIEF E|-°JM AF0|2| ysQh ^£ 
S^M(35)# AI-7IS1 SA'Sj 2^1 i|^g£g ^2|£]Ch. 01 A|-7|gl 2^1 ^|2|S§S #71 0101 El- 
EheiM #tHl ^#sj. JHK^ uHSl-Qii 7fet|-Ef. #7l£h ^ 1IEAI E 4cDil M012 HFSI- 

ITOI QfOIEF Ef°]g OfEHOII fe'EIS 391 §35|(23)£S ^Xf^EI S#(21^ «n 

Q# ISM (36)01 01 S§ S7IMAI E 4a S E 4L0ii M013 SOI y^lF StSt? Stf^ 

S #71 Lm EHet(36)2J °f SDMI 3^MM(35)0f §^£|EF. #71 Lhg SHS#(3S)2J 5j 
XII TiiOlM SSai^dl) IBS, ^SEIXI inE#(21) IH'gL MTJ &^#(13) EH@, ^^#(14) IH 
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§, ±2.± 5^(Q|0|Eh Et3 S^; 31) EHS, SI 5HS^(32) M@8 SttfcfD. #71 2f DiiOIEh 33(3 
3)S #71 BOID D3(33) OFEHOil HHaIS M?H XI £E1 #(#*?* MSHXI^EilJ 2)2] 33 

M (14)11- 27I32S s^ach- 

£ 5a a £ 5bM SSSra', #71 Eh# EH@1(36)2| «tq #0|] §3^(41)1 ^#uKfl *10iE #71 MTJ 
^£81(13)21 a ±££173 ir£(12)2J §«1 g^Q. #7| §3^(41 )g ^!#SI~ gAhg. 

SSI StltfD. 01 B£j£fr 1§!M(36)^ *ej S #91 Oil 01 El- El-SB AfOIEJ uh£x|| 

7ieoo)0ii 7»is ^2te#g »s»fe hi sn^oo. #7i m&ztwB #71 mshki^eks- 

¥ M^HXI^Ei; 2)24 X1I2 Til 01^ °2i-|i°M§2| ufUS Sf§£?D. *4 5301 AL 01 §3^(41) #Oil 
£ Lm BSSK61)« S'SSKH M2HX|^Ei2j Til 01 M Sa»S» SfittD. #71 B2!SK41)S 

373 #71 Cf# IHSM(36)0I *j#S 12^2J S3 Oil ttSSQ. DSWL #71 BSJSK41 )S D|»«" *R 
oKM §3 TilOlM 83HSJB S#tJO. #71 ^ Til 01 M gBMHtS Sil-tfS^ ££ #71 gA^sM 5 
LFg S3SI 3S-H,K©g ^#1^ ^ KQ. 

^XpjHS, #71 ^ Til 01 ^ SSHStS ^El^ a^^ ^EI5 *JEI5 ^AIDOI EE\0\E2}.- 

^ ±m^, a** ^EmiOIMSj- S ^ SS^£S OI^OIS S SJOIS oRJ2j Btt* £ 

~ DSS * SiD, DI7IAI, #71 3^ifSP-f§ SffDig AJSStfAlO), uELIg «HfO), ESaHl 
8 4T»HKZrO) SOI flSftHM, #71 ItRS ffl*DI& B»SKAIN)0« tlStfCh 

#71 TilOfM 8SHSK41)B SSt!" *W.- #71 &£H?IS(1Q)2J S3 Oil OIS^EI S§S AtgSh 
01 MHK|±EI(*W esh^i^eDEJ ±£±/E£i!S StS32!B(42)ff fi«£!D. 01 ±£±/EM3 
#331(42)£ #71 QIOIB E(3B(33) AHD|2] gtSt!" 43 S^M(35)# tO-Eh 3^£S 

BSD. #71 0IS5EI SSM SOIL ^1 fl^^jHg MHmM9\0\ 1 

@S(36)S WW A'^SS S3 ^4^1 £311## XilTiW ^£ SiCF. T1I01M 

SaS|SK41)2| ^ ^H|0|AI(43)a SStCK 

4^1 ^Itil0IAi(43)^ £~ iSTOf IT£ SS^S Sgt^. 4^1 ^HIO|AI= g?| 4r£^/£ 

313 ^3^^(42)01^^^! lUhl^J 2 3 (HI ^35|S Ehs, fe^l 13^S 01^ ^!2»I-D1 

S«t«>. 4^1 ^I0!A1(43)M ^^^i- ^(HL fe^l iS^/£B03 S'§ : S^M(42) LH CHI ^= £^°l 01 
S?SJ SS# SAISH3I ^1 ±£±/EEil3 *SS2J«(42) LH CHI H^£ S^M(44)S SSttO. 01 (HI 
[QEK {SlI^J MS!a]^E1C§^ MIHXI^EI; 1)2] ^2^/£&il3 S^OI a-ggEK 1]1F3£S, #21 
/£ai3 S^e ^A| y^SI- St»3hffl H|MEF3M(45)S ?^CK 291 Hfe£ S^§('44)g Sg^fe Q| 
AhgEI^ S§ E02E£J OlS^SiS g.^SKHHfi!) MB 4 SID. ^1 UIMEF3°J aieh 

SiOID. BIS5HtW&# ^1 ^^/£Eil3 S^M SOli l^J^HI- &g aEIAhO|£ SSDil °J 

tl ^ ^EIAH3|£^ £^ H^£^ E°!£i MEI^E1^°^ S^D. Oj^lAi, fe^j ^ ^EIAHDIE 
°im ^^/£Bi!3 S^M^ £!!2Ef3(S) S 2A|Ef3(6)0iS ^isHI, 7\ 2j ^ : OiEilOI.EJ H|M 

EF3K45) *»D. 491 HIMEt3M(45)g #71 Oil 01 El- EF3M(33) AfOIOfl «2K StStffll ^!D. 

01 BTjl (HIAI, £ 5a2j B-B'Dil ILj-M E^£^ £ 4cEJ 33££f S^FCh £ S3 MAI Ahgtl^ Xh 
^ISB 13 4KHIAI ^1'iaOID EF312F £?\ BIMEI3S AK3I2J Sitl-AI?!^ 2# 7h 

soW 3^EK ECFEI-AI, 4F 3^ 3^1 3 3*i# ^ 71 2} 01310171- D17IAI tfSHS S§ §W 
Oil BJtH HI2BD. 'F'S Si 37l(*|^ EIA13 1)1 UEf3Q. £&\ F'tz Oil 01 El- E^jEJ 
^ £^ XilOiTilOl^ EI3(^7I Eh3)2| *mw LhEUHXLK Ai^ 3SSh OIOIEI- Eh31 AHD|2J £^ 
A|g 32tl BIQWIOIM E1-3M AHDI2J ^1 UD3EK 

£ 5a, £ 5b, £ 6a S E 6bM &5th3. #71 ±!0IAi(43)M aiehwo^ ^|7it!CK S S32J g S 
AIWOOAI- #71 ^10|Ai(43)^ ^ SSOilAI 971 H 4=£ SID. #71 23 #Oil £EI^ 

LKHMEWIE^lf S"^ SE^t!" ^73X1^(51 )# S^^D. Tjj^HAi, #71 Aj^XI^(5l ) #(HI CVD 
d-tpilh ^ M2 §3^(52)^ ^#t!Ch. #71 CVD #71 H|ME(31(45) #EJ ^<s\ 

C35)g [QEh y^a StStt 3^M#(E3)# 3JSD. #71 H¥MM(53)S #^| CHOI El- a°W(33) AhOIOil 
?|a1^D. #71 X1I2 m 3^(52)1 CMP S§1F Ifg g#EJ g-Sl A^ufOj S&tFA|g!D. 01 S§ 37110)1 
Ai #71 M 2 -8SSt(52)S E 6a0il fifflS B"0| #71 3^MM(53)# MSS3 DUD #71 Oil 01 D 
EF3K33) #Oil£ SXHthD. 

E 6a, E 6b, E 7a SI £ 7fal S5SI3, #71 IK 13^(52)1 ^l^tfO) £ 7a0il SWS U (21- SOI 
#71 H12 S3Sf(52) LHOil #71 H|ME(3M(45)2J #^ 3^3 #71 Lf# ^^31(36) AHDIEJ 3^# AI 
Lf3AI #71 x^ll- gtStf ^4^TH°J M0!xll(62)l tjgtffil- gAIOiL £ 7b0il £AIS Um SOI # 
71 Ef# ^ix-ilM(36)2J #^S| #71 7HI2 §3^(52) LHOil ^ M^i7:IM(63)g SS^D. #71 »2 13 

^(52)i ^uf^ s§s a^i Ai2|^xi°i(5i)oi ±mm mm ^aieiek om 3^m^ ai^ 

Iti^Hl #71 DilOID EF3#(33) g bllMEF3M(45)EJ #^M 7SAISD. 01 Oil DEK #71 ^XhMEI S 
^1(21) Af-012] #71 H|MEI3M(45) #^CHI~ #71 li\2 ^3^(52)01 0|# 3^M LH2J Ahth 

£0|£ x^nh 32t>" ±A>ME| 3^M(21)2j ^OISF ^xltKll-. OICHAi, x^HHtS 

Al-golOI 7:il7i^O-. £tf, #71 Aj2[AiA|^(51)£ 2^1 ^^S§3# A^oFOI SITi^ ^£ 
SICK. SHHIAI 3S£T hlFSf- SOI, 01 3711 Oil /d #71 D# IIUS#(36)EJ 4" #2] ^EilOIAi(43)g ^|7i^ 
4=£ SiCK #71 A|^AI^-(51)# a Tit!- #71 HISEF3M(45)EJ ^§3^M0I #71 

^^XlMOil 2]^H in0g ^ SiEK 

#71 IShM #0il CVD mm £^ CVD gS^a S£ SS^DS ^#uh01 #71 HIMEI3M(45)2j k 

sn #7i E^niy M2HAi^Ei2j cf# TiioiJE ssai^, ^ M2 TiioiM ssaisM'&g 

tJ-D. #71 §3^(61)g D# I«SM(36)£J #2J #71 13^ ^ ^ TilOlM SSi^(41) # 

(HI ^#^!CK Oil <=TH£J ^3^1(41 S! 61)°J 5&5|S E^HIS M?HXI^Ei(#^ M?HA|>£i)°J Til 01 
M 83 a s» ^#3FD1, SM TilOl^ °£i*||°jOlEt gE|°^ {li'# gaxi^H(§W MgHXIAEDEJ TilOlM 

saasfffl- =?wv?\ zmw m Tiioi^ saaswiD ¥^7i^ ani 
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E 8a, E 8b a E 8cM §T£or2, QDh^l £§M Af-g^fOl 491 CHIOIEh Er°J#(33) 4EJ &g ^^jxIM 
(63) LH¥ a 49! H|MEr°JM(45) 4 V E1 3^ M2]t;[M(62) LH^CHI x^ll StFHS BE|£ 

EJ £9|Er2m(?1; SJEErEiM E^ 73ICH:HI0IM ErEIMOIEh ESE9IE *J££!Ck 4191 £91 Eh°J 

s= 491 XII 2 71101 M £2xl!^0| 1HI# 29CH1 ^^(WIM T i N/W2J ^/£EI 

ak3Ieej 3#?Kojre ms, tin/^eiai-oie^ t^m^t), mei^ei^/s^ej e^ mei^eie/^ 

EIAKHEE] M1'9|^S 0l^0i£! 7314 491 7312 12^(52)EJ 53 

01. km! UPrAI 491 7314 £S°1 CMP SS E= Oil«^ S§§ Arl^fOt S6*frA|gi^ai §g*ja. 
OICHI [QEh 491 ^lEfSIMg x^HF gtlloKH ^SEIH, 3MEJ gf SOU #aej- ^Xj^EI 3^M0| £KH 

49| E^S STTM *i CHMOI ggtl- ? r A|D1, 0|0i! CQ-H1- ±7*21 ^AI^Q. 

4^ XK7IS1 S§£ Etl" 4F 5 E^l 333- *M STTM OiEilOIEJ §2 r § ?r£|£ 

Ch 0PIAI, TS £| ±37\* HBCH.aolEI- £r2! E£ UEH-H3HU HIOIEf ErEJg A r 
0|E] zraj E= EP2.IM AF0I2J Z^l UEH!Q. 

E 9a a E 9b^ 491 STTM gj CHEI|0|2h OrsEI ?B£I£ 33(81) LHEHI CMOS sl^g SSSrS SS© 

E 9iM S v 2sr3, 491 EldlEf ErE!M(33)M 33 ES^(31)S ^£uK?l SOIL 491 CMP 

7373^(15)01 SCTS 23CHI Jt^EilXI^M 1§(82)S 491 EHS(82)^ 

STTM a CHEilOl 33 BfllB gH Ettl ?^5|S 33(81 )E!S h^AI^Cj-. 

E 9bM 491 ?^5|S (81) LHE] 491 7312 ES^(14) fig H 4*9 1 MTJ §^#(13) fiH@ 

1 2^1 A'StSSM ArgorOI £e»*!ES M7it[D\ 491 33(81) LH°J 7311 ES^(12)M E§ 

AlSCh 01CHA1/-49I ^SEilXI^M IH@(82)§ OH 5§ E^ ^MH ^g^g HCTtlLh. E3(HI EAi 
tm^ 4^1 iSaiXI^M 1^(82)01 73l7i^! 23(H! 7313 E2^(31) g- ?HS^ k g 

491 .JHSSf a E2^(31)g IHEiy^hOl STTM. a CHHIOI LHCHi 491 DOOIEI- EFS!M(33) 
3 EHSSS a«iJ-l|- ^AIEHI 4^1 ^BfflS 3^(81) LH CHI CMOS fflS2| TilOl^ IHHM# ttSW 

Q. WW, 491 3^(81) LHHJ ni E2!°[(12)^ 491 S3- £HSK31)ffl- SAICHI HEiaSQ. 

OICHI EHuFDL 491 ^t|S 3^(81) LHEJ 3^1(83) a OIMM xfl^^ ^Ah^El ^-^(84) ^ 

Al STTM m OiEIIOl 3^ LHBJ xl 3^M a ^T^IgEI ^Al CHI ^SEIDl, ^Stl'S 3^(81) 

LH°j ^^^/EBiiei 3^M ^A| STTM *J OiEilOl 3^ LH2I ^^/EEil°l 3^M1F ^Al CHI tt-SSD. 3 
Hf^M, Sx-ll SSAIZi-e ^T^uj ^AISQ. E*L 3^Hj OlE^W 

EJ S^MM ^^^fe 01 Ah^EI ^ Ml^MS moil CHg^fe ^ 013101 3^ LHEJ 3^1EJ 

3^ej cmos ±jm^ gism m^MM?\7\ z\nM, ^^mei aa 3^m^ sttm a 
oi^ioi ^xeii- ^u^^ ^e aQ. oi a?oi # ?aas 4:A^ej aa 3^ee a^u^ 

□I AfgEfe M!'°tM£ STTM ^ CHEH1 01 ±Xm?l aa S^IM ^^ol-^ Oil AFgEI^ Ml^MIll- OW 
^ 2JCK 

STTM ^ OiMO! a USE! ?S5|g ^AFM# S^tf^ &B0| H ^3 Oil . [OEF ^3EI0i^Clh. HEMLh S 
4^ ^ Al 04JSGHI tlgEW SSI g ggEJ AI-4^ LH CHI Aj OlE^hXIEJ Q§ ^EHS ^ 

4^f> HRF SOI £ i?3CHI g^Mtt E^l AS 5101 ^1-^ SEJ" OhUEj- ± 

Wit aSf^l ^EEI SSOI S^EIXI Sr^Ch ME}M, 73I^HigEJ g7^ KOI 12 STTM ±X[ 
M ^Stfe 201 9teei-CK . 

E2hx|^E1 a 4 h ¥ Egjxi^EIS ^SEIH. bl^EFEI. HI 01 El- E1£J a ?-JEEh°i^ 37H°J 731 
CHE|-ei§# ?>= ^^tetl- 27HEj eehxI^EI 91 ^(scalable two transistor memory; STTM) a OiaOI'fi 

a mm ?t= y\Bm imt[^ bt\u 

491 ?\B #m 7311 71I0IM ^^oh^ BTfl; 

491 7311 Til 01^ o'a»|5|- 4KHI 7311 E2^1 S^oHS ^SEIAI iE#^ ^Sor= E^U 

491 ^£E|A| 1E# 4 h CHI 4CH*!^ ^ «IE2SM ^ ^E^IS B 4^^^^ KiSi ^ 
m&^m JHCH^ . S*»fOI Q^EJ Ely StKmultiple turmel junction; MTJ) &miSSo(z EM; 

49I MTJ 4KHI 73I2 E2^1 S^rOI 49I 4^ M?HXI^E1EJ E^l; 

49| 73I2 E2^, 4^1 MTJ 491 HI ES^I, 491 XI1 1 »|OIM SSSI^ a 491 

01 ^7HHJ ^ ^EHEJ Egjxl ±7$gZi 3^## SSth^ E^l; 

49^M?2x| ±A|^El 3^M LH CHI XIII e2°^ 0|^CH2 ^^H^ g ^EHE] ^n»EI^WS SSul- 
491 4^1 7313 ESSf^g 0|^CH2 HDIEI- EFEi#s Sgof^ EM; 
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#71 71521 5301 ±mW WJ)m #71 H0IE1-EF2JB AHDI2J #71 12 ESSf, MTJ g^#, 311 ESSf 
SI 7311 TilOfM SESJSm AR*KH #71 £nt£E|Stl AKJIOJ y^Hh Bttfc!" 1p!#Sr=- BHj 

#71 tea y\m\ B^mm #71 hm^hi #71 aw m^xi^eisj ±2.±/e#\?i 

#7| LHCHI #71 y^ll- gtStl #71 UlESteWB S#Sfe EKfll; 

#71 92FBSI S3 SOil HI2 ggsm S^efe SSI; 

#71 12 B3SJ- #CHI IDiTllOlE EI2!»S| S3£ix|g t?§ufe SSaiXl^e MUM fflgfrfe EKSI; 
#71 xWI- St«t> y>t p £g AIS Ol^u^ 713 £JM2| #^ S! 019 AF0I2J #71 12 «ga». 2^3 

6iz»Foi awe epj; 

#71 £SilX|^M SUSS IT^fe EWI;. 

mtj gq«sr a #7i ^eeixi biEsej ttq* #m 12 nom saasw tissr= 

#71 1SIS2J 23 #011 14 ^E^m SSofe EMfll; s 

#71 14 SWITIISj 3DKCMP) EES Oilx| H -iJ §§£S g^FAI?|CH SIEEISM ^mfc E? 

Till 5tme *4s7fe4!' 27HBJ E2HX|^E1 7|^(scalable two transistor memory; SUM) . S CHaiOlg 

1 1 UH aCH/d, 

#71 71 SS SEI5 71 a £Eie Til^Dfe 715, £EI5 #2] gEI5 »l=DI-s 715, £EI5 #£| £E| 
5 Til^Dfe 5?ftlrOIE 715 S WI±20K3I(SQI; silicon on insulator) 7I5£S 01^01*! g 3£ 
8 Oi^ SH-rS! ^SH^ 27HHj ggijg:i& 7l^(scalable two transistor memory; 

STTM) m CHaiOIS 

1 1 WHI 2AOU1, 

#7i ii hoim ssasjs 15 lhxi iooa2j =ii ?>z 4'Eie #5R3 ^gss m= 

tl 27HBJ ESHXl^Ei 7H (scalable two transistor memory; ' STTM) OiaiOIB H2«l£ 
3^4 

i rww sjou-l 

#71 11 EE^S 5000 A 0|Ur2] =33IIM Sfe E^HS B)Efil#££ SStfe 21§ f§21 §hS ft± 
7rs*J- 2JH2J ehhxi^eI 71*] (scalable two transistor memory; STTM) y i OicilOIS HI2*J= . 

#71 gEI5#, :HIM0fe#, 4 l EI5 .TUSDbS S ^EIS >il =0fe ?ftlF0IE#^M 

01^013 3 01^ ol-LS ^^rS 21 M ^S^^ ^^7fe^ 27HSJ M^T^Ei 71^ 

(scalable two transistor memory; STTM) M CHcllOltf 15tfe . 

1 1 ^j-CHI 2J01AL 

#7i mtj &^mm ^^ofe Bhsais s 13^ sai 1^2 lhxi 203 21s m^s.^ ti= 

2-7HHJ ESHXI^Ei 7l^(scalabie two transistor memory; STTM) S OiEilOlM l^fe' 

1 1 ttn sioiAi, 

#71 MTJ S^gg ^#ofe #71 S.SSI#g 1 000 A' OlorHJ ^JJilM ^ 21s W3HS ; §FS ^±7fet!" 
2PH2j E2HX|^ti 7|e?( SC alable two transistor memory; STTM) CHEIIDIg -«3E§fe . 

8 

a i vol aoiAi, • 

#7| MTJ S^SM ^#^FS #71 Sh£Xil#S 2eVMCr CHI U XI ^H^M ^ ^S^S # 
^7hstt 27H°J M?HX|^E1 71^ (scalable two transistor memory; STTM) M OiBiiOlM l^ofe ' 

1 1 %W\ SiOIAI, * - 

#71 MTJ g^#g ^^trS #71 Bj-Efflgs gEI5#, Til fee, 4'EI5 7i|2Qfe# S SEI5 >l!^ 
Ote 01^.013 m 3S 01^ ^lU^ ^^uh^ ^S^S uhS ^7fe^ 2)W 
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21 MSHXI^EI ?|ej.( S calable two transistor memory; SUM) *J CHaiOll 73l2ofe g« . 
10 

£S Sfe ^^rSt? 27H3 M?HX|±Ei 7|2| (sea I able two transistor memory; STTM) a GH 31011 as 

"a i ttn slow, 

6P| MTJ S^#l ^«oh= Q7\ SESISS 3 5121 S*f *!°°] IS #01 HlgH #EH E= CBS fer 
EH1 S0I= S*IS£ tm\M SSofe Sr= mAJfett MSHXI^Ei ^(scalable 

two transistor memory; STTM) OiaiOiM XilSofe g"H. 

12 

a ii trai si'oiai, 

£91 S*rS£= 300-c LH XI 900X2! 21 # «S°£ Sfe s^fetf eEHXI^EI 71 2j (sea I able 

two transistor memory; STTM) M OicllOlM Xll3ESfe SH. 

g^»»- 13 

Sil 1 4HHI SJOtAj, 

69! mtj §^#e ^ss r = £9i aasig iooa oiera ^nv as 1925 s^fey 2 

?H2J e@!7]£E1 ^(scalable two transistor memory; STTM) M 01 HOI B BH . 

SnW 14 

a 1 ww aoiAi, 

£91 MTJ ^«ol™ £91 §23 SfS 10eV£Q 5f§ hhe^m 21« Sfe ^±?t^tl 

eshxI^EI ^(scalable two transistor memory; STTM) H CHHOM SH . 

15 

SI 1 SHU 2J01AI, 

£91 MTJ S^if ^gol~ £9| S3^s *j£|s gga. ggo^ gEJ5 ^AIUQIMETOIESk 

^^§>2?H2) ESHxi^Ei ?|2| (scalable two transistor memory; STTM) m CH&ilOlM Hl£ufe Q** , 
S» 16 ' 

a 15 tm aow, 

£9| ^ fi^g oEL|§ tffPf £fe tfSieHi StfSHL £91 ^ 

isft h = SWOfe BttBW StJ^fe am ^SH^ d r = s^^t!" 22H2J MgHXI^Ei 5| 3 (sea I able 
two transistor memory; STTM) 9 CHEilOIS a£*l= g> k S. 

17 

a i vn aow; 

£9 1 ES.^g 5ooo A Oisra ^JHIM 21 *fe ^^fet!" 2?H2] M^XI^EI J\<* 

(scalable two transistor memory; STTM) J M Oi&li01# a^*fe . 

§^ 18 

a 1? vn m, 

691 a2 ES5[S £°s^ E^SE! 7ilMDrH#, E^S£! 4«EI= ^I^DfsS E^ E^S^! 

^Bl? ^Ore ?|timiE#og ^^fe ^ ^9^^ t?E m£?t^& 2^HHJ MSJ^EI 71^ 

(scalable two transistor memory; STTM) ffl Oi&l!01# aiSfe »B / 

s^tr 19 

a i aoiAi. 

£9i Mai« ±7^Ei s^MM ass^i aoo, . 

691 a2 6 h (HI »WMS|'anKchBBical mechanical polishing; CMP) ^Xl^e ^So£ 

□ Stmfe am ol-^ ^Prfe*]- 2^H^4 MSXl^EI ?|2| (scalable two transistor memory; 

sttm) m cm mow K«e ea.- 

§ ^ 20 

a 19 «m 'sloiai, 
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#7 1 CM 3 73XI^£ ^E|s Ht r °|o^ ^t[~ ^1 ofe ^7rs*|- 27HHJ egj^EI 713 

(scalable two transistor memory; STTM) CHEIiDIM 92*1= gS . 

g^?» 21 

9 19 «H» SICH-AI, 

#71 MS!!£| ±»SE| §£Sr7l 2 (HI, 

#71 CMP 737tf°m ^2^K)1 CMP ^X|°| IHSm 1J2o>~ E^.S □ ZMBhS 3^ s^7h 

27HHJ MSHXI^Ei 71 2! (scat I able two transistor memory; STTM) M CHHIOIB 92ofe SB. 

«W 22 

9 21 WM SiCHAI, 

#7| CMP 3373 sj- SUSS ^ Or^H^ Af-guFO} #71 92 E2S|, #71 MTJ §W«, #71 91 E3^, 

#71 9i >iioiM ssasr si #71 ?\&m ^zm'koi *^7H2i je^xi s^mm am 

Sfe s^7rfe*J- 27H3 M^H^I^Ei 7|2| (scalable two- transistor memory; STTM) DfEilOll 92*^ 

BUM 

CD t=J « 

S W 23 

9 1 tHH SIOIAI, 

#71 Ma» *B*?= #71 91 SSSfS «EI5 tf£r°}o| tr= 27HHJ 

ehh73^E1 7|2| (seal able two transistor memory; STTM) - CHEilOIS 92*15 SB . 

tlTO 24 

9 22 4H» aCHAi, 

#7| CMP 7373^1 she}° n3 «g*p| 3 (HI 97iElzr ufe #.27rfe*J 27H 

H| MgHAI^EI ^(scalable two transistor memory; STTM) *! CHEU0I9 92*fe SB . 

9 1 WW 201 Al, 

#71 93 ES^S H^ES E^S£! aaflEI»Sf, BEIAIOIESt S*et°S *#uHr 2^ US 
^ Br= s*±7fet* 27HHJ M^XI^Ei 7|2J(scalable two transistor memory; STTM) a Of&fiOlM 95 

*fe sb . 

STO 26 

9 1 WW 20jA|, 

#71 93 Egs| A^f ?hS^m SS*r= 571 ■ Q 5tf*>5 H3£M ^±7rfe?J 27H3 MS 
J\±Ei 7|^(scalable two transistor memory; STTM) M OjfliOlM 92*fe SB . 

9 SOIAI, , 

#71 ?HS^£ ^EIE Str^S *}£t>[= uF^ ^±7^ 27H^| MgHXI^EI 713 

(scalable two transistor memory; STTM) a CH3I0IS 92*fe SB. 

g^ 28 

9 26 tHM 2CHAI, 

#71 ?H1^S #71 H^MMg Sg*r7| 3011 *|2J£|= at'l§£5tfe ^±7 r fe*»- 23HHJ M^XI^ 
El 7l3(scalable two transistor memory; STTM) M OiaiO|e 92*f= SB. 

STO 29 

9 1 tH» SIOIAI, 

#7! or¥ M?HX|AEi£| ^A/cyjoi ^g«M# SOU #71 92 71I0IM SSai^tSI 

€ SSofe f 925 ofc 27HHJ esh^eI 7|2J (scalable two transistor memory; 

sttm) m o\mm w^tt- ^s. 
9 29 tm aoiAi, 

#71 92 TllOlg SSx-||5t£i #71 Sr^#£ Itff^ #7| gtMr^m Sttfl^ Ch#H| SSfl 5EtJ- 
3# ^S^^ tl-^ ^7(fe£[ 27HHJ M?HA|^E1 7i^ (scalable two transistor memory; STTM) *j 
CHSilOIS 95*fe' SB. 

g^?&31 

9 29 «m aoiAi, 
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#71 a 2 71101 e #71 Zt^mm ^t[~ igs A 9j y ^ 2h g*^ #71 H^Mgg §£S r 

7| flftj- 6|2j- ggl flAI*r£ BS #71 MTJ g^#2| ^«0fl 7 r *fl£! £#g §2 
1 SSWfe 21 £fe ^±7fe*r 2?HHJ M?h*I^E1 713 (scalable two transistor memory; 

STTM) m OiEilOl! H2$r= SB- 

n-29 tKM 2A01AL 

#7i ai2 >iioim saasjsi #7i s^§§ sa #71 aoia zwm ahdi^j #71 7is§ tm 

AI^ICH #71 H^«B* ^#or= §2!" 7roH2 #71 71521 S3 £#1 BTIorS 211 -«S£3. §r= * 
47rs*j- 2JH2] ^?HXI±Ei 7|2)(scalable two transistor memory; STTM) 3 01 3101 fe aitfe SB . 

g^?S 33 

#71 ±£^/EM2J 8>S-9'3M a^t!" $QiL 

#71 H^Hg LH£| #71 7|2| ^yj #CHJ ±HI0|Alfi D £t!Sr= 2t# §92:5 

£fe *^7rfe£* 27HBJ MSTa^EI 7l^(scalable two transistor memory; STTM) m OiEilOIS a£Sfe 

g^t* 34 

»l 33 4KW 21QIAL 

#71 £IHI0IAI£ £E= aSW£S ti#or£ 21 ofe ^7^*1 27H°J MgHXI^EI 71 

2j (sea I able two transistor memory; STTM) *J DJHOIg )ffl£*fe SB. 

S^W 35 

». 33 »M aCHAI; 

#71 ±H0| Ail tfdtt'tH, 

#7| ^ilOlAIM 0|£^£j D^3g ArgofOI #7| ^2±/.Eai°i ^SS^MOil SE^SS g£SS 
OlS^SoHS HfeE. S^ill ^#Ur= Sfllfi Q 5*^5 k= 21 §S£5 27H^4 
AI^EI 7|2j(scalable two transistor memory; STTM) fl OiaiQIS aSH= SB. 

S^S 36 

a 35 %m hoial 

#71 H^E SSjll «g*J- #"71 H^E S°?l #Qi! H^E^ E^SS lE|£E]^°h MEiAhOl 

g^Sf MEIAKHE SgCHI tf£IAK)l£S» SSoKM #7| HiMEf£Jll SSS.fe 2M 
§925 m= 27HBJ M?HXI^E1 7i ^j(scal able two transistor memory; STTM) S CHEiJOlM 

H2«=»b. 

37 

3 35 %m\ SCHAL 

#7| H*£ S^l= #7! HIMErSIM ««*r£ ^^HH^SJ £2» 0K7|A|3|£ 211 Sfe *" 

±7fe£J- 2JH°J MgHTa^EI 7|£j(scalable two transistor memory; STTM) OlfflOlg H2*fe SB . 

S^Sfr 38 

a 35 wi koiai, ' 

#71 HI^Er*]! «(HL #71 ^IIOIAIM M?iSl= 511 §S^5 ot= ^^7 r ^tl 2;H°J E2HX|^ 

Ei 7|5|(scalable two transistor memory; STTM) a OiMOIS X-il^oK^ BB ; 

g^ 39 

a i %m\ sioiai, 

#71 HI MEFS! g #ti" 'OS, HEI j2 #7 1 a2 13^1 ^#e r 7| SOiN 

#71 23 #011 =5^*1- ^j^Al^e ^#^fe BfllM □ Sth&fe 21 ufe #± 

7fetl 27H^ 5?H7:i^Ei 7l^!(scalab!e two transistor memory; STTM) OiaiOll l^fe SB . 

§^?S 40 

.a 39 tm aoiAi/ 

#71 >i|^A|^ *£Z\5 ^AiU0|MEK3(H5| ^«Eie gi^S ^#§^ 21 ufe # 

^7hfe^ 27HSJ M2HX|^E1 7i^(scalable two transistor memory; SHM) S! EHSflOl* XH^ne SB. 

§^41 

a 39 %W\ SCHAI, 
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£71 12 SSSfS CVD 4+fflare! 2§ ^9^^ Sfe ^47r&tj- 2J\\2\ MgHXI^ 7]<* (scalable two 
transistor memory; STTM) S DifflOlg l£Sr= 

a 39 tra sow, 

#71 12 ggsTM SStl" *WL #71 713 *J CH£ilOI°l SSg BB4W9I7I flSKM #71 312 B3SHHI 
CMP.5SS ?tm m^S.^. sj±7rstr 2?H3 ^HXJ^Ei-7|CH(sca[able two transistor 

memory; STTM) M CH&1I0IM a-2*f= SB. . 

43 

1 42 tHM S101AI, 

#7 1 12 1S*M #71 m4j1I- gtSt!- «tF£S *0L #71 HlMErfflSSI ^SS^M 

Oi bcttH tlPKI #71 ^1^X1 °|# 17|ue E □« Aj^ §S# tfAISFfe 2W or~ ^4 71- 

st!- 2^H£J MSJXI^EI 7|^(scalaMe two transistor memory; STTM) £j CH2B0IS SB. 

44 

a 43 tHN 21CHAI, 

2| 2»« M£$lO\ 19^1 m~ *±7fet»- 2?H£J ^SSXI^EI 71 ^scalable two 

transistor memory; STTM) OifllOiM M^t[~ gg. 

45 

» 43.4HH 21CHAL 

#71 HlMEr*iM^ iSS^MOl ±mm UOrAI #71 ^j^XI^OI 17]*! ^HHHj 213 #CHI CVD i+S 
51 E^ CVD gSh^m ^StFOI #71 iBS Hiegoigoj HSSAI #71 12 Til 01^ °2 

fl|5£l S^fe 3g ufe S^fefcf Z^H^l MSHXI^Ei 713 (scalable two 

transistor- memory; STTM) H CHaOI'B ISSfe 

46 

a i tra suhai; 

#71 12 «oie zms\ §s°rei a.e *£7fe» 2;h^j mshxi^ei ^isj 

. (scalable two transistor memory; STTM) B CHE(I0I# Xliofc SJH . 
47 

a 46 tm sin-Ms 

#71 Q#2j i3°fs. «sjo£ ggg s| i- g §*rg sf2| s iij-aj-oi am ^S^S ^ ft^fet!- 2?H 
MSjXI^EI 7l3(scalable two transistor memory; STTM) B 01Ei!0|# a2W= BB'. 

48 

a .46 two 21CHAL 

#71 Cr#^ BS^S tfEIS i+ast, 4'EI^ Itr^/^EiE ^AlUOIMEfOIEBJy 3^ £J»9|- °j =^ 
31fSf£S 0|^CH2 ^ 3£ ^Oi£ 2?H# 5^h^ ?±m ^S^S 5r~ ^^fe^ 27HSj M?H 

AI^EI 7l^(scalable two transistor memory; STTM) S CHEliOlM l^fe ga . 

S^49 

a 1 tHM-aoiAi, 

?JEEr°i^ ClOri! SSS Ahg^rOI ^r^, SEI^EI^^/g^^ JE£~ MEI^EIS^/^EI 

ArOIEBJ-SJ 5tf°fo S iggzi^ 51^ ^S^^ ^7rs^ 27H2J esh^eI 7|^(scalable two 
transistor memory; STTM) m CM EilOlM l^r~ 

50 

a i tra sichai, 

#?\ ^-lEEr°IS QDri! SS^ Al-gfej-Oj EK3IEte ltr^/g^!l!^J Efe ErOIEfe IfF^/^Ei 

ArOIE^Sj itf^og S^s^ ae or^ 27H2J MgJXI^EI ^[^(scalable two 

transistor memory; STTM) 3 OtEO'OIB 15 or^ SS. 

a 1 tHM- SiOlAi, 

fe^l CMP Sgg ^l 7121 3 OiEiiOl 23m SB»AI?CT' Wtfffl- SAIOfl #71 SIEErSiMOl S 

^1 UflUhXI §!§rXI ^ 14 ES^g 171&F7I flftkJl ^Alufc ^92:^ 3fe s^7fe£H 27H^I 
M?HA|^Ei 7|^(scalable two transistor memory; STTM) 9 CHMOIfi l^ufe . 
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52 

m±?tWL* 27H2J Egjxj^EIMS ^fiS g§ 713 ±Xr2] *j CHEOGI S3 3! CMOS ^Xffi^ 01* 
012 S3M **2Sf^ ggOfl SiOlAi, 

715 £NHI TflOlM SBHSh ai £3Sh MTJ »I2 .ES5»- SI fflWMai SDKCMP) XIXI3# » 

#71 CMP XI XI 3", #71 X1I2 E33", #71 MTJ 3*!«S SHEiySKfl #71 CMOS :£XrlO| 

g= ?eas S3 lh°j #71 ai sa^m kSAi?i& 3-tii; 

#71 #CHI §gofe 3-711; 

#71 £SHf g #7| Tclll £SS» EHEiy^hOj #71 ?H-ffl3 S3 LHOii #71 CMOS ^XhMSj 711 DIM ^2 

sis sstrai- exiou #71 a cheaoi S3 lhchi #71 saa^s oi^oia hoiei ei-°!# t*#o-fe 
epIj a 

#71 CMOS ±XrP^J ^±/EEii3 S3M *<#or£ 3*711 M StWfe 713 £Xf£J a CH&ilOl S3 a ? 
BSS CMOS ^XrMM tfgofe g-g. 

«W 53 

»| 52 tm 2JCHA-L 

#71 CMOS ±Xm^ £2±/=M2! S3M£ #71 a 0191 01 S3 LH^I M?HX[^£1°J ±2 

±/EEil°J S3MHr =AM ^#Ei^ 2i S r £ 713 ifc»2| 013101 S3 a CMOS 

±xmm ^#oi^ ss. 

39 52 tm 2ACHAL . 

#71 CMOS ^g£J ±S^/Hai°J S 31011 EH*!- #71 a CHaiOl S3 LH^i t& g 

SHXI^Ei^l ±£^/Eai°i S3M0ii CH^ ^MUF ^AlOil SSEIfe 31 oh= 713 £X r £J a 

oiaioi S3 a cmos ^xhm^ a#^te »a. 

«W 55 

9 52 WH SIOIAL 

#71 CMOS ±XH3 2! S3M01I CHSJ- S^l^ g^/HSES E°SEJ ME|g 

£l5Bh MEIAH3IE3- ^EIAHDIECHI Sffif *!EIArOIE3^ SSo-fe 3# 1925 713 £Xr 

21 a oiaioi S3 a ^ssis cmos ±xmm ^#?^ sgj. 
a 52 tm soial - - 

#71 5BSI3 Cms £*«S| TflOl^ sg^g s^3, E^Sgj §E|£jEIE3", ■£l£5l5et/g*»5£| • 
£W a ME|^EI5^/^E|AfO|E3-°J 2ttP|-£3 01 Ml 3 B 3£ £^£1 Ot »RJ5 ^#e^ 3L* 

^s^s m= 713 ^xh2j a oieiioi S3 a ^bsim cmos ^xne t^hb 'as . 

SW57 

SI 1 tHM SOIAI, 

#71 7HJ3 ttfiWI 30L #71 SI2 §2| x^a^o^ fl|7JoF7l ^lt> Ailg^gl- 4*A|§h 

^ 3711 # Q StJSfe ^S^S. ufe ^7fet> 27H°| M?HXI^E1 71 3 (sea I able two transistor 
memory; STTM) 9 0)OIOIMJai2§fe SB. 

» 28 tHH aCHAI, 

#71 a2 £3^ #71 MTJ #71 ai E23 K a #71 ai TiiOlM °Sx-il3^ #71 5HU3# - 

.0^3^ ArguhOj #71 7IS0I UHDFXI Xh7ISi 21 ^'^I§£g 2i fg£S §fe 

^^7feti" 27H£| ^SHXIrirEI 7l3(scalable two transistor memory; STTM) M .CWMOIS 'a^*fe BBI . 

g^?S5B 

a i «ra hcmai, 

#71 S OiEllOI S3 LH2J 3*1 MS 4F a 8F AF012J ?>EL #71 T'^ #7| DIlOIEr ErS2| 3 

^ E^ #71 ?4EEr3£i UEM7VJ AIS OlS^j- #7! 27HSJ DIOIEF EF2!S AHD|£J ZK* ££~ Ai 

S 01 Stf #71 27HSJ ^jEE|-3M AFOISJ UEfLHb ^fe #£7fe£t 27H°J M5HXI 

^E1 7| 3 (sea I able two transistor memory; STTM) flj OiSIOlM aSSfe fta . 

SI 59 %w aof AI, 



22-15 



^2002-0096809 



#71 fl| CHEilOl LHHJ E^l 4F S 6F ArO|°J SSjt 2g ^32:S A^fett 27H 
Egjxi^Ei ^(scalable two transistor memory; SUM) (f CHEflOIB fll5§h= SB. 

a 59 *KW HOIAL 

a CHSilOl SSI 12 4T°] g*{g ^ 3# ftSSS s^rfe*!" 2?H^J ^S^H 

^(scalable two transistor memory; STTM) M 0)31011 fll^U^ g}S . 
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